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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

I OCT 2 0 :0,26 

MEMORANDUM 

OPP OFFICIAL RECORD 
HEALTH EFFECTS DIVISION 
SCIENTIFIC DATA REVIEWS 

EPA SERIES 361 

g 
REVIEWER 

OFFICE OF 
PESTICIDES AND TOXIC SUBSTANCES 

Subject: Review of Histopathology Tables submitted on 2,4-D 

To: Ms Lin Vlier 
Special Review 
Registration Division TS-767C 

From: Marcia van Gemert, Ph.D. /,1, '·~-~. j h 
Head, section III Ftff·I'CM 1"/l•t•l. 
Toxicology Branch, HED 

IJIJd~ . 10 
2,4-Dichlorophenoxyacetic acid 

HED 
Thru: Theodore M. Farber, Ph.D. 

Chief, Toxicology Branch, 

Compound: 

Tax Chem No.: 315 

Registrant: Industry Task Force on 2,4-D Research Data 

Accession No: 264983 

Action Requested: Review submitted tables 

The 2,4-D Task Force has submitted the revised histopathology 
tables according to our request as detailed in the Toxicology 
Branch memo of 6/20/86. Enclosed in this submission were: 

1. The combined neoplastic and non-neoplastic tables which 
incorporated all the animals from the interim and terminal 
sacrifices, and the unscheduled deaths, 

2. A set of tables which combined the histopathological findings 
by animal/organ system in order to assess if double counting 
was taking place, 

3. A set of tables detailing the recent histopathology done to 
complete all the spinal cord sections, 

4. The amended protocol concerning the original treatment of the 
spinal cord slides. 

The submitted information and tables will be assessed in the 
order given above. 

1. The combined neoplastic and non-neoplastic tables reveal 
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as detailed in the June 30, 1986 memo, an increase in kidney 
tubule cell pigment, an increase in transitional epithelial 
hyperplasia, microcalculi and fine cytoplasmic vacuolization. 
Also noted in the new tables is an increase in testicular 
granulomata~ prostatitis as noted below. 

Testes 

granulomatous 
prostatitis 

groups 
1 2 

1 1 

non-neoplastic lesions 

3 4 5 

1 1 4 

However, this finding does not change the NOEL set in the 
6/30/86 memo. 

2. The combined animal/organ system histopathology tables may 
indicate a slight correlation between the increased frequency 
of transitional cell hyperplasia and the presence of microcalculi 
in groups 4 and 5 in females and group 5 in the males. 

males 
1 2 

transitional 
epithalial 
hyperplasia 0 1 

Microcalculi 
pelvis 2 3 

animals with 
combined 
hyperplasia and 
microcalculi 

0 1 

3 4 

1 1 

4 8 

0 0 

5 

3 

12 

2 

2 3 
females 
4 5 

3 2 4 7 14 

21 14 16 26 39 

2 2 3 6 13 

The matter of kidney hyperplasia and its possible cause by 
microcalculi will be a matter for discussion at the Peer 
Review Committee meeting where the histopathology data will 
be presented. 

3. The spinal cords were sectioned at the request of the 
Canadian government. These data are appended. The original 
protocol called for sectioning of only 10/sex/group. After 
examining the tables presented, there did not appear to be any 
increased incidence of astrocytomas associated with 2,4-D 
treatment~ 

4. The amended protocol, more clearly reflecting the original 
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histopathological treatment of the spinal cord slides is 
appended. 

Conclusions i\ 

A- The submitted data have not resulted in a change in the NOEL 
which was stated in the 6/30/86 memo to be 

NOEL 
LEL 

1 mg/kg/day 
5 mg/kg/day 

B. The new combined animal/organ system histopathology tables 
indicate only a slight correlation between the increased 
frequency of transitional cell hyperplasia in the kidney and 
the presence of microcalculi. This will be a matter for the 
Peer Review Committee to discuss. 

c. After reviewing the histopathology tables on the new sections 
there did not appear to be an increase in incidence of astrocytomas 
in the treated animals. 
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PAGEl U6 DEPARTMENT OF PATHOLOGY COMBINED CHRONIC TOXICITY AND ONCOGENICITY STUDY IN RATS WITH 

TABLE INCLUP£81 
8£X•ALlaGRQUP•Alli6CREEN•AllaHEEKS•All 
DEATH•AllaFIND•AllaSU86E1•1 

ORGAN AND FINDING DESCRIPTION 

2,4-DICHLOROPHENOXYt\CETIC ACID 
HJSTOPUHOLOGY INCIIIENCE SUHHARY STUDY NUHBER1 2184105 

--- H U H 8 E R - 0 F - A N I H A L 8 - A F 1' E C 1 E P ---

8EX1 ----------HALE--------- ---------FEHALE--------

GROUPo -1- -2- -J- -4- -5- -1- -2- -J- -4- -5-

NUMBERo 60 61 60 .. 60 60 60 61 .. 60 

----------------------~------------------------------------------------- -·- -·- -·- -·- -·- -·- -·- -·- -·- -·-tt lOP Of liST to 
CERV SPINAL CORD ICSI ..... · · · · · · · · · · · · · · · · · 

--X-MONOCYTIC lEUkEHIA 
--HEMORRHAGE 
--SKELETAL HUSCL£ REST 
--KERATIN CYST 
--1-ASTROCYTOHA, INVASIVE 

THOR 6PIHAL CORD llCI ............. . 

--X-HOHOCYTIC lEUKEHIA 
--HEMORRHAGE 
--HOHSUPPURATIVE IIYELITJS 
--H-ASTROCYTOHA 

LUll SP !HAL CORD I LC I ...........•.... 

--X-HONOCYTIC lEUKEHIA 
--HfHDRRHAGE 
--KERATIN CYST 

tt END OF LIST tt 

41 

HUHBER EXAHIHEP 1 
HOT REHAUl\ll£ 1 

NUIIBER EXAHIHEDo 
HOT REHARKAILE 1 

HUHBER EXAHINEDI 
NOT REHARKABU 1 

&0 
56 

2 
2 

• I 

• ... 
59 

I 
I 
I 
I 

60 
55 

l 
2 
I 

61 
58 

I 

• I 
I 
I 

u 
59 

I • • I .. 
58 

2 
0 
I 

60 
59 
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• 8 
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&0 
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I 
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• • • 
60 
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0 
D 
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•• 511 
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• I 

• 
loO 
S7 

2 
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60 
58 

2 
0 
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60 
u 
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• • I 
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•• 59 
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• 0 
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0 
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"' 59 

• I 
I 
I .. .. 
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•• .. I 

I 
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• .. 
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I 
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6t 
59 

I 

• 0 

I>D 

•• 
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• • 0 
I 

u ... 
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• I 
I 

6t ... 
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I '- 629 -

CORRECTION PAGES 

Corrections to the final report, dated August 13, 1986, for pages 9, 

31, 244, and 1587, are being submitted due to an error contained within these 

original pages. 

Spinal cord sections from Group 2 female no. 23184 were erroneously 

reported as examined during the initially scheduled histopathologic evaluation. 
Corrections to the affected pages (page 9 - Methods; page 31 - Histopatholo­

gist's Report, page 244 - Su!1111ilry Data, and page 1587 - Individual Data} are 

included herein. 

As of this date, spinal cord sections from all animals have been 

examined histopatho1ogica.lly and the results are included elsewhere in this 

Amendment. 

"Contalne ar tllat"s t.; <r::r!a sJ~r~:o, 
confidential or proprietary inform~ don 
of the lnd111try task force on 2, 4-0 
res.ercb deta. N 
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S200 l.iiES8URG 'rU~NPit<l!. VIENNA. VIRGINIA U 1 SO. U $A 

trachea 
esophagus 
stomach 
duodenum 
ileum 
jejunum 
colon 
cecum 
ad rena 1 s 
pancreas 
liver 
kidneys 
urinary bladder 
testes (with epididymides) 
prostate 
ovaries 
uterus 
spleen 
mesenteric lymph nodes 

- 9 -

skin with mammary gland from axillary region 
sciatic nerve 
sternum with marrow 
skeletal muscle (attached to tibia-femoral joint) 
spinal cord (cervical, thoracic, and lumbar) 

2184-103 

Histopathology 
All of the preserved tissues (except the spinal card and coronal 

sections of the head) from all of the rats were embedded in paraffin, 
sectioned, stained with hematoxylin and eosin and examined microscopically. 
The spinal cord and three coronal sections of the head (including nasal 
cavity, paranasal sinuses, tongue, oral cavity, nasopharynx, and middle ear) 
were examined from the last 10 terminally sacrificed animals/sex/group.a 
Brain sections (including at lease one section from the forebrain, midbrain 
and hindbrain) were examined microscopically by the study pathologist and then 
read blind by a second pathologist. Following these examinations, remaining 
fixed brain tissue from each animal was processed and evaluated microscopically 
by the study pathologist; these observations were incorporated into the ~ 

original findings to yield a composite incidence from both evaluations. 

a 
Spinal cord sections were examined from 9 Group 2 females. 

"Contlllna Ill' nrlatN to tnrdt secrets, 
confldent&llar proprieury information 
of tilt lndultrY tltlt force on 2. 4-Q 
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gcOO L.&ESEIURG l'UPINPIICI. VII!NNA.. VI._G\NIA 221 80. U S 4 

2184-103 
- 31 -

PATHOLOGY SUMMARY 
Unscheduled Deaths and Terminal Sacrifices 

General Protocol 
Six-hundred, six to seven week old Fischer 344 rats, 300 males and 

300 females, were assigned computer generated random numbers and placed in one 
of five groups of &0 males and &0 females each. Group 1 served as the control 
group. Groups 2, 3, 4 and 5 served as the low-, mid-1-, mid-2-, and high-dose 
groups receiving 1, 5, 15 and 45 mg/kg/day respectively, of the test compound 
2,4-Dichlorophenoxyacetic acid (2,4-0) in their diet. 

Following 104/105 weeks of treatment, all surviving animals were 
anest~etized with a barbiturate, exsanguinated and necropsied with the 
following tissues collected and preserved in 10% neutral buffered formalin: 
brain, eyes with Harderian gland, pituitary, salivary gland, ll!!.!:1. thymus, 
thyroid with parathyroids, lungs, trachea, esophagus, stomach, duodenum, 
jejunum, ileum, colon, cecum, adrenals, pancreas, liver, kidneys, urinary 
bladder, testes with epididymides, prostate (males), ovaries, uterine horns 
and body (females), spleen, mesenteric lymph nodes, skin, sciatic nerve, 
mammary gland, sternum with marrow, skeletal muscle, three levels of the spinal 
cord, nasal passage/cavity, nasopharynx, paranasal sinus, tongue, oral cavity, 
middle ear, and gross lesions. The above underlined tissues were weighed. The 
preserved tissues except for three levels of the spinal cord, nasal passage/ 
cavity, nasopharynx, paranasal sinus, tongue, oral cavity and middle ear from 
unscheduled deaths and all but the last 10 terminal sacrificed animals in each 
dose group; and the preserved tissues except the lumbar spinal cord from the 
last 10 terminal sacrificed animals in each dose group were embedded in 
Paraplast•, sectioned at 5-& ~. placed on glass slides and stained with 
hematoxylin and eosin and covers 1 ipped and then examined by a board-certified 
veterinary pathologist.a In addition, all original brain sections were 
randomized and read "blind" by another Hazleton Senior Pathologist. Subsequent 
to these evaluations of three sections of brain per animal, three to five 

a Spinal cord sections were examined from 9 Group 2 females. 

"ContiiiM or relit .. to trade secrets, 
confidential or proptletllry lnformatloll 
ot tlle-lnduatry tu1c force Dn 2, 4-D 
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HAZLETON LABORATORIES AHERICA, INC. ooo PATH/lOX 5YSlEH OUTPUT Ill 
VEPARTHENT Of PATHOLOGY COHBINED CHRONIC TOXICITY AND ONCOGENICITY STUDY IN RATS WITH 

PRINTEDt 02-SEP-t 
PAGEt 2~4 

2,~-DlCHLOROPHENOXYACEliC ACID 
HISTOPATHOLOGY lHClDEHCE SUHHARY STUDY IIUHBERt 2184101 

--- N U H 8 E R - 0 F - A II I H A l S - A r F E C l E D --
TABLE lNCLUDESt 

SEX•ALLtGRDUP•ALltSCREEN•AlltHEEkS•ALL 
DEATH•TtFIND•AlltSUBSET•All 

ORGAN AND FINDING DESCRIPTION 

&EXt ----------HALE--------- ---------FEHALE--------

GROUPt -1- -2- -J- -4- -5- -1- -2- -J- -4- -5-

NUHBFRo 32 43 ~? 41 36 40 3? 3? J8 36 
---------------------------------------------------------------------~-- -·- -•- -•- -•- -•- -•- --- -a- -•-oo TOP OF LIST oo 
BRAIN <BR l . . . ........... . 

--VENTRAL COHPRES&JOH 
--1-PllUllARY CARCIHDHA 
--8-GRAIIULAR CELL lUHOR 
--H-ASTRDCYTOHA 

CERV SPINAL CORD ICSI ................ _ .............. . 

THOR SPINAL CORD lTC) ......................... _ ..... . 

LUH SPINAL CORD ILCl 

PllUITARY I PI> 

--D-AO£NOHA 
--~DCAL HYPERPLASIA 
--ANGI(CTASIS 
--lt-CARCINQHA 
--ABSCESS 
--CYSHSI 

NUHJER EXAHlNEDo 
NOT REHARkAILE 1 

NUHBER EXAHINEDt 
NOT REHARNABLE 1 

NUHB£R EXANINEDo 
HOT RENARKULEo 

HUKBER EXAHlNED1 
HOl REHARKABLt 1 

NUHJER EXAHJNEDt 
NOT R£HARKA8L[o 

CORRECTION PAGE 
., 

J2 
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APPENDIX 7 
HA1lE10H lABORATORIES AMERICA, INC. Ill PATH/lOX 8Y8TEH OUTPUT Ill 
DEPARTMENT OF PATHOLOGY COHBINED CHRONIC TOXICITY AND ONCOGENICITY STUDY IN RATS NllH 

PRINlEDt 82-9EP-GI 
PAGEt !587 

2 ,4-DICHLPROPHENOXYACETIC ACID 
INDIVIDUAL ANIMAL SUHHARY REPORT STUDY NUN8ER1 2184101 

------------~---------------------------------------------------------~-----~-------------------------------------------~-----------

ANIHAI. NIIHPER1 823184 SEX1 FEHAI £ 
DAlE OF DEATHt 12/25/85 STUDY PAY OF 
DATE AND TINE OF NECROPSY• 02/25185 11158 
POST-FIX WEICHER1 LINDA RUMBLE 

DOSE CROUP1 2 SACRIFICE 8TAlU81 
DEATH• 735 STUDY MEEK OF DEATH! lOS 

PROSECTOR! JAN HAHANH 
PATHOLOCISTt HOT REQUIRED IY PROTOCOL 

SCHEDULED, TERMINAL SACRIFICE 
TERMINAL BODY WEICHTt 235.4 

RECORDERt BEVERLY SNYDER 
WEICHERt DANNY THOMAS 

-
CRANS 

-------------------~----------------------------------------------~--~--------------------------------------------------------------THE FOLLOIIIHG ORGANS WERE UIIREHIIRKABLE AT NECROPSY 1 
ADRENAL& CADI, BDNEC81,DTHER 108), BRAIN IIRI, CECUH CCEI, CERV SPINA~ CORD ICSI, CERVIX CCVI, COLON CCOI, 
CRANIAL CAVITY ICCI, DJAPHRAGH IDPI, DUODENUH IDUI, ESOPHAGUS 1~81, EYECBI CEYI, FENOROTIBIAL JT IFTI, FOOT/PAW CFPI, 
HARDERIAN GL.CS) CHGI, HEAD, CORONAL CHCI, HEART CHTI, ILEUH CILI, JEJUNUM CJEI, KIDNEYS IKDI, LIVER ILl), 
LUH SPINAl CORD ClCl, LUNG llU), LVHPH NODE,OTHER CLNI, NAHNARY GLAND IHGI, MESENTERIC L.N. CHSI, NUSCLECSI,OTHER COHI 
, ORAL CAVITY COCI, ORGANCSI,GENERAL lOCI, OVARIES IOVI, PANCREAS CPAI, PARATHYROIDS CPTI, PERITONEAL CAVIl IPCI, 
PREPUTICLIT GL. CPGI, SALIVARY GLD.ISI CSCI, SCIATIC NERVE CSNI, SKElETAl HUSCLE ISHI, SKIN (SKI, SKIN,OTHER 1961, 
SPLEEN CSPI, STERHUH NIHARROII CSEI, STOMACH ISTI, SUBCUTANEOUS TIS IIQI, THOR SPINAL CORD llCl, THORACIC CAVITY ITAI, 
TNYHU8 CTHI, THYROID CTYI, TRACHEA CTRI, URINARY BLADDER IUBI, UTERUI CUll, VAGINA IVAI 

THE FOLLOWING TISSUES WERE UNREMARKABLE AT HICA08COPIC EXAHINATIOHI 
ADRENAl& CADI, BRAIN IBRI. CECUH CCEI, COLON ICOI, DUOPENUH CDUI, ESOPHAGUS 1£91, EYEISI lEVI, HAADERIAN CL. IS) IHGI, 
HEART IIITI, ILEUH llll, JEJUNUM Cl£), HAHHARV GLAND INC>, HESEHTERJC L.N. 1119), OVARIES COV>, PANCREAS CPA>, 
PARATHYROIDS CPll, SALIVARY CLD.ISl ISCI, SCIATIC NERVE 18Nl, SKELETAL HUSCLE ISNl, SKIN 19Kl, SPLEEN 19Pl, 
SlERNUN N/HARRON CSEI, STOKACN I&Tl, THYROID ITVI, TRACHeA ITRI, URINARY ILADDER CUBI, UTERUS lUll 

~-------------~-----------------------------------~-------------~-------------~----------------------------------------------------· 
Ill All ORGAHB/TISSUE& IREUUIAED TO BE HARVESTED PER THE STUDY PROTOCOL) WERE lAVED ••• • 

-----------------------------------------------------------------------------------------------------------------------------------· 

CORRECTION PAGE 

II 
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